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1 0 . ltfIB^/h#-?L®«^ : F-M«/h#'7LS^ 'J 7nfi/ 

11. mjfSS^e^MttSl^O. 2 5mm*M?S-tn i^«n 
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13. mm^^My ^tujt^^m^i . o ju m~~ 2 5 ju m<Dmm\H<vm-z 

o|ufSi^^ii7;v^n^t?<7)/i^2 5 ^ m*ffit<£J¥$ £^Tt£ - t 

1 7. < tUxi 0-7cm3cm-2s-lcmHg-l-e*^7K^^C^M 

1 8. f fBS^l7;Hn^tiM^tLtv^ i t^i*]| 1 

1 9. mm^^My^t^jt^omitM^m^Mim^^i-^^^My 
t za&Wit -tzm^m 1 8 (Dmmmmm%o 

2 2. mtZMfrTMyfrtuft&momtfO. 0 1-1 0^m?>|&Bl*IOl¥££ 
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2 3. mBMft^My^tvik&ydvmtfO. 0 5 ~ 5 fx m^i&Hfto)?^ 

t^i^ittt^ m^m 1 9 (ommmmm^o 
h^t *w$kt-tz>mm% 1 9 <DmmmMm%o 
2 4 <Dmmmm§LWko 

2 6 . if fSM«iti§t£^S^*° V - t- ;v • * ^ * > * & £ 

t £#mti-&if 2 4 (DmiRMM$i'm%o 

2 8 . tflMI^^ < H 1 X 1 0-7cm3cm-2s-lcmHg-lT& , 7X^^^ 

^-T^m^^itM^^^ < & 3 t *&fflit1-2>m$.TM. l 9 coil 

2 9. |tfKi«^ii^^^a^%^^M^*WM 

fflfi^^ii 7 ;v * n >f b^sgj CDS ^\ m^- pTI^ * £ l#o i§ 7 ;v * n flfrlg 

o 

3 2. ffiem^nT^^*^^^ Kn^y;^ ii *llfc#;V^ 
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33. QMLtz&ftTMy^xvit&mv&AL'&vm-eih^x, mmmtto. o 
m&m t tzmmmm^T- * mmw t > >k^xmt ui7^tn mm 

mftT-ttm*) Wfitcio TfpM£ ft* & <dx& ^tt^t^wts 3 
3 ©IKWSIttlo 

^#m^1-^ff*Ja3 4<7)IK65Mttio 

ttlo 

3 7 . (H1X10 -7cm3cm-2s-lcmHg-l-e* *) , 7X^H 

^t^if(0lli^$^^ < £ & 3 -c^sit 1-£i**Ijt 3 3 CDS 

3 8. &m^%m,%it^nMx$>^x, ^-^M^iALio^-^^t, 
Htriaft ® m □ k t x mm ^ftiz^%%mt, 

tkwm \z%.% Lxmm* mam Kmm-t z it #><DmiRMm&&mx& o -c, m 
tmmm □ * a c x mm^ -xmzmxztiizyxr-xfr tiz>%m*m 



(6) 



2002-5031 51 



7 )1<*U jk&>®) com tfrh$L& i t 

a * Mfct h^vvyyttm*., mtmmmMmmm^%7° v a & teg 

4 2. tuiBift^T-ii^^^nfk^^ii^^^-n • *°>j r;v^r v ymWkXtbZ 
4 3. BUlSat^^^-n • sH'j y;^ V^^^Uii^v^n • /nt>>| 

<b%-e*>^> £ t ^mwit-f z>m$zm. 3 8 co±m^%mmo 

4 4 . Huffiii 7 ^ n • *° 'J r ;v 1/ U ifi 7 ;v * n • yu tf u >gfc 

8 (D&m&%MMo 

4 6 <D&m^%Wl&o 

t-f &ffi*ii4 7 ©M^i-lo 



(7) 



<&m 2002-5031 



«3 8 <D&m^%WMo 

5 1. mt^M^My )Vtuit^(DM^2 5 //m*^|(7)J?^«r^ri-^^ h£# 
5 2. Iuffi^^ : ?-it7;v^n{b^%<7))i^l . 0-2 5 ^ m<7) # 

ItffBil^^iSiitM^O. 2 5mm*lO)|$«:tU .HoitfJiSSb^^ ;^:t 
5 5. wuf5i§7;v^-n • ,f j7^^i^>iifcWJJi7;i/tn • ^nt'l/XT) 
5 6 . mmiRm&Mm%li, <H1X1 0 -7cm3cm-2s-l 

3 8 o&jr^meti&o 

5 7. Mlfil%^S7;v^n^^«^^tLTv^i t ^#itfci-^IS^3 
8 o^JR^mTlfeo 

5 8. luffift^T-ii^^^-nfb^^li^ i:^fg&*m£;f 
7 ;v * n Hulg^^O^^ hu 

m 5 7 wti^iio 
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5 9. luffilS^ii7^tn^Ig^^-^ii7;v^n • 7fl'*l'>Mttofrbf& 

6 0. fTSBfi^fife^^ii^t Ko4v;H, &ft# 

6 1. luIS^?-ii7^^n^%(7))S^0. 0 1 ~ 1 0 ^ m<DWmn<DW^ * 

6 2. BUlS^^^;v^n>fb^O^^0. 0 5-5 ^ mO^HrtOJf £ £^ 

6 3. m»^^5 / ,m*vf^^?L^fe^^1-S#?L®m*^tt*«^ 
artMtt^i^5 7 

6 3 ^^m^Uvtfao 

6 5 . mmmmi&M^m^^ 'jx-fA'^/i'* >mmwLW&Mm'?& %> £ 

6 6. m%^ft^M7 ^tvik^W'P* < t^50 OWiWSifc 

6 7 . mmmw.mm.m.m%\±, stiMW* (tuxi o -7cm3cm-2 S -i 

cmHg-l-C* ^7Km^^M1-S»£7)M^$^^ < t & 3 r-^Si t 

t-t&m^Ms 7<75^s^mttiio 
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OEU&teMfr b fcfci^t Z> c\ b £ ftUZtiZ z\ b 



z>z.b*&m.birz>mim$ 9»^i^ii 0 

7 1. mrffi*^- nTfiB&*3»2fej&*fc Ka^yjH, #;v**3rv;i^ ig-ffc*;!/*** 
tf^^^lf^^ti^^^f.SiftL^i t^#^ti-^If«7 o 

m 1 5 - * i*j k e tL ^ iil > 

mmiRttjmm'&mzmm-tz x n i<zmmnmmo\zmm^mmzti?z t><Dt 
mmmmMm%tf o . o i~i o^mcoiEHrt^n^^wi-^^tfc^ 
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7 5. HuSem^-nTfi**JBff*^t FnJpy;vi, *;V^+yiVi, i£^#;wi^ 
7 6 . HUfBS^WMffiglte. mSt&jfrGfc&ri*^* UUX1 0 -7cm3cm-2s-l 
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mmii^mmmMK^i^xmxhtitz^mmnonmt^m^iEmt^mx. 

Tk^MtU 79 yf-f >^ (flooding) k^fiti^KJCftoTafcPti-So "7 
fttBU K9>f • T h (drying out) ^Bt^otMt^o 
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? )VX%^yy y f-V K9>f • 77 b $-£&Ht±;fH-£*"eabo 

i<Difc§t:^ii 0 *1&m+&Z.b"C$>&o Wife* *gffi"*&fc 
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v s MMM%®-mm&m*ffiz-x^2>o mmmfammmms nmmnzmcx 
^ii:i4i^c, £«wpfcEits*L-cv>* 0 mMM^fommmm, mm 
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uywtitysoi&yfrtv • *P^T^rv. k*^#"C**o ftWomwMM 

mi$0. 0 0 1-1 0 AimeffiH*Hr^»<T^4o **S*i/Cv*fcv**:#tt, 
ii7;l/*n>fb^%Jf t*M3 L< ti&J 1. 0^<b#j2 5 ^m^H^Wo 

L)-e*^>o 

g -7 ;v * n < -cp ?t $ tt mk.m <v %fc * w 1 - a *> « a* as l t v * * 0 ® * 

^LKiS^flgi^ 0 . 1 1 . 0 ix m(D%Jl^&*^ &Wh^l*£Wk, RIT 

-ftj^-ffcoff $ ii 0 . 2 5mmt^J 0 
t& o T , co 1 ft tt*aSC KflBfc L TBI* «r Sift W 

m 1 tt*ISWW-^M3K«^tfe#oTf^jSL^^JR^«?feW«lttBI"Cab«o 
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0 2i±m i \zmLiz&m&&mkv>&frmm$Mmx&z 0 



^S^Svfe 1 0 dm 1 RV2 KTFZtiXiS , Srife^-* 2 0 rtKBEBSft 
X -? tCg^tLTV^o |2tli, Sflfcl OtilEffil 1 4<D±K& 

kk&zhx^Zo M-^(DUW}K^xitm.miUt l < fiis 

12^14 WIC^^J: 9 *fS]§ Kg < o 

SCREWS *l*o *— o-t- Kt±S^«-=e- Kt?, ©S^Sfc^^jSLWJlb^t) 

u^„ -jKMicfiif, jEmi 2i±^mmwummm~m^titziEm'mm^ 
hmm.^ti&o mm^m^mmms, 5 0 6, 0 6 7k^$*u *<D&mn 

mvzizMitztift^&mz^Asx^&o mmmm,m"MLtz^mitm, -vi-* 



(16) 
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f3,9 7 7,9 0 K 5,306,57 9 Rlf 5 , 5 0 6,0 6 7~?fflm2tlX^2> 
x, ^Si 4©«tt»»±^««)*»Jtll*^JfiU «»Kfc«U 

i o *iEmm=?^&tiii-2>te*>Kmv t tiv - f»2 3 z&i-z&momm 

Itjj^WliLiOH, NaOH, KOH, C s OHXIiiW i ^ 

2 OO^-CIESl 2 t^lll 4 (DmK&WZtiK*'^'- * 1 6 n 

> TOR^'ML/i *9^±lf7t «9i-^o M^^^-?l/-^#^fi^:|l#I^5 , 
5 0 6,067 

1 6 tt*»«5^* x7*©i ? *»tLtt***l9B.o#ifc'fktt76«*4*j-*|-W«»^ 
g«r^tPo -fe^V-^ 1 6 l±«»Jf tH - **, -b/"?V-*<7>4>£ < 
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Ltv^o %—<r)WM2 5 (iiZ©W2 6 K-#<7) 2 8 

?&o -c^«$ iLftffim.ii&i&'r %o lEm 1 2 ai-^M 2 5cstj5< ssm 

oTV^ 0 i2i:^i:^<^$tiTv^J:9t^ fr-Xft-WL 2 4 <7)&— c7)g|5 
#2 5 (i, ^-^ 2 0 5 fc— ttfcfcoT^T-e-ij^fcrtfllfcjEtf 

■9- 3 4 H:EWC|fflHi;!&*£v>Ti3 •? s m?tfe 1 O^IEfel 2 <DUtt2 5 *»t>H 

i-©M2 5<7)lEg/^;V3 0 2 0 *»^>5R;fr*fi[tti1-*fc*0 

0§«lffiLtt^) AtL^*S#^ 5, 3 6 2,5 7 7 tC^$ttTV^ 0 

M4 0 fifSrte^-* 2 0tSM5ift3 8 OW^WW* < mfr&t fix 0 

©14 0 Bis 1 4<D^%mzMtyixmtf-?x&y), n&frho&swmx*) 

> Connect icutjilNew HavenTfT^FuronfftH^ 1 ? K^X § 7° (pi pet ape 

)«f7n> mm) xh&o 

, ^nufrhmKbtiR^^ti*m^xfctf^x^&mmmi4 s zfrmz^ 
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1 4 jfrfcKPBfclH/**:, <DJSfflJff»5 2SrW-f*o 4 6 2 

0<Of-«2 6<0»l)a>ffl55W^ ^Sl 4 CiSt^^yvti 5 4 

jeKW*i-4 6 ^ 8 fc$--*oM&3P 5 o *iitt 

7|egl#lt5, 3 2 8,7 7 7 KWjF$*vr*5»K BjFrt#tt"JWifc£»5&WK5lffl 

^ — ^^#^iittJK 1 8t±mvfe^-^2 0^I?)W2 6<^^^se*$^* 
«M2 6^^-^)S2«^5 2 Ml 4 fcMBt§P5 0 
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fct, i-(7)Il 8{=m^iii«UNfr£i#*£-£&o 

$^tv^©t% i <d m~ <?y$mwm. k & n & m. 7 ^ * n it^m^m a 

MMtiO. 1 ^m*i^)Mtft^tt^o »&^7>^f§^f4^ North C 
arolinaiWCharlotteTfr^Hoechst Celanesett^ ^ A# T £ &Celgard 2400Xi±25 
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-ffc»*^tro #^ 6 0 0«#'ja7^n • -fu Mwmtm<D$L~7 

-C*»9, Wi scons inWMi lwaukeelfrOAldrich Chemicaltt^ A^"C § & 0 ffe^jg 

jj-nft^^ii, New YorkWOntariortT^Scientif ic Polymer Products}!^ 

-C £ <£ *° V ^^-9" "7 n • -7°n H° V >I8Hb%> &C/Delaware'>HWi lmingtomfctf) 

Duponttt^^A¥-e^^lSp n p«l 5 14, 16 18, 6 2 5 6 KRYTOX 

jMRW2»i£IR»±> <H1X1 0-7cm3cm-2s-lcmHg-l^*^ii#$C^ 
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mm®. -C (i * & * & ffl ji "C (2 g£St O IE ± £ v £ & m 1 1" £ -I t 

^~ WHi&^H tTt^o Tf« L£&-<Z>&#jgifi14lgl 1 8 f2 0 

. 2 5ram*|t\ ift5H^§"7 nft;>g-%Jf <7)J¥£ J2 0 . 0 1-10 M m^fg 

(2 0.05-5^ mOtEHF«3t?**o 
m - o Ji t fcE^ii 7 ;v * n (2 , it 7 ;i/ * n f t&W tmfa 

^W^mwl^Ml^tL, ^M^jo^«T-eo^^Xi2S^5s!<k > 
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• y'T^'J V- fXiiv^ * * 'J I/- h Sr-g-tf : 
CH 2 C (R) C (0) 0 ( (CF 2 ) n 0) m C (0) C (R' ) CH 2 
iif, R£R , l*m±LKHXi±CH3<OfK*mk"?£> Tffr # ^ n tt 1 5 <& H 
T##^m{iiS7;V^n<^ti/i^^^*/6 ? 5 0 0 ^50, 

0 0 0 ©Wt:4-6i9 JcSS-ffc-C § a o 
S—^llttlRtt^ftR-ri^ft^SW^^Jftttli (end capped) i§7^n 

CH2C (Ri ) C (0) 0 ( (CF2) CF (R 2 ) 0) n C (0) C (R' ) CH 2 

R 1 fcR'{ia5l^HX{±CH3<7)F5^^k^§> R 2 (iH> CH 3 , X«CF3"^ 
T#§^ni±»7Jl'*n<k$ ^85^^***5 00^50,000 

a. FLUOROLINK C New JerseyWMorristownTfc ^Montedison 

GroupttAusimontf|SP^^A#-e§^ii-7;V^n -f'Ji-fiV- 
i±H00C-CF 2 0 (CF 2 CF 2 0) m (CF 2 0) n CF 2 -C00H; 

b. FLUOROLINK T MorristownrfJ^Montedison GroupttAusimontSBP 1 !*^ A# 
1 1^) K K n ^ y • 17 JV t n • # 'J i - r itf^ iiH0CH 2 CH (OH) CH 2 0CH 2 CF 
2 0 (CF 2 CF 2 0) ra (CF 2 0) nCF 2 CH 2 0CH 2 CH (OH) CH 2 0H ; 

c. KRYT0X 157FSL Duponttt^ h £ u •*° , Ji-f^-^ 

/ tDv-^ym ; 

d. FOMBLIN MF 300 Ausimont>^<b Xfti h \ 
c. F0MBLIN MF 407 Ausimont^ h A¥t § & 
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N-^f-^- t°D'J K>, Ausimont^A^oJfg&Perfluorosolv^ c 7 ) J: ^ & 
^ o 'J K\ n-y^;v • PJ^nn • n-7f;V • h V * h * v • v 9 

fc, ^^iiy^*n^^}i/J^^^?LOHH#«LT^^t-^ 
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X tU, *° U jc- - x ;u • * )V * y mtm&WMMWkX Jbho m<r> * K 

;V*n • T;v^r V>^bt»t±> Duponttt^fcA¥*?£4Kryt<« 157 FSL, Krytox 
157 FSM, &U%-ytox 157 FSH£^, - tlh it&XMffltf* S * ">^3fe 

CD $1:7 ;V^-n • T^^r^ • x-f^it^lJt, ^^f-i^^'?tL2 5 0 0, 
5 0 0 0 , £0*7 5 0 0f*^o 

mmft^M&wcom^&m:tfjf7xfc(D£7 %mmffiKmtt$ti> >x^xmw& 
%umK®.fr&z*i2>o Hiram*. mtLtzm<Di$m&zm&z>?zfrvsmmz 

IE^^rI^%^mrlE^OT^S»-c^ 5 0 % 4 xmnx § £ 0 Sit<i±, f& 

ffl^HIiI«§fi-^ (self-supporting) Sfffll7^* Di<7)||$ Ji, 
0. 05-5. 0//m«*S„ Sittl^l^li, I^W^fv^jl 
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HJfefll 1 

S^KSiS^H^— OHJfei^^^o Tff tLTto North Carol inaWChar lo 
tteTfcOHoechst CelanesetW* h X^X I 

£CELGARD 2500M^=*C<7)KM-ra»?, £fiW±**L-e*L»Ufc 3 5tT% &#<7) 
^-tL-P^T-*MW6 6 0 0 , 3 2 0 0, RZf 1 5 0 0 *° 'J Jfi? fr* n 7°n 

\£u>Wtfm<0My)V*u -*;vat ;i/ f t K (PFP0) fcg&k $ -g\ fltf£ 

jt ^tti&M k ?& ot«u s*fi- £ a * t ^m-^ <b m * ss% 60 * o mm > 

TSfL/Zo -b;K±0-U >^xm±L5 0 "C^ffcifei&IIrtKEfll Lfco 

tzo mm, mm, Rnm^&mmkz, m^RifrnMrnnu^it^mt 
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m 1 



n 








P(H 2 0) 


P(OsD 


P(N 2 ) 


H 2 0 


Os/ 
N 2 


Celgard2500l*llC 
PFPO(MW6600) 


276kPa 
(40psig) 


1.3X10-7 


5.1X10-7 


3.7X10-7 


3.9 


1.4 


Celgard2500 ftiC 
PFPO(MW3200) 


276kPa 
(40psig) 


3.4X107 


9.5X10-7 


6.8X10-7 


2.8 


1.4 


Celgard2500rtlC 
PFPO(MW1500) 


276kPa 
(40psig) 


2.8X10-7 


8.6X 10-7 


5.2X10-7 


3.1 


1.6 


Celgard2500 


276kPa 
(40psig) 


1.3X10- 2 


1.3X10- 2 


1.3X10- 2 


1.0 


1.0 



mm 2 



MR M &M'M% \i%ZKT) %mWM Ktit-oXftbti&o FLU0R0LINK m 7 * n 
mm&fr?<D 1 ml «\ 3 0 cra20Memtec#^^*° 'J 7 ;V* 1 0 0,0 0 0 

#^&£FLU0R0LINK WL"?^? Ztzft, ^ ■ v> - £ 6 0#K£j#^1-& 
o FLU0R0LINK T"CM ftfcRli > HVx>.y^Vv7t^ ffitM <0 1 0 % ^ 7° 

t xwm * m®. m k aa-r a „ 

ISJfc«3 

rjc5$*, Krytox 157 Fsn<DKmwm&&tt®mmi£*v?2>ztK£ wmzti 
h o i <DKB&m&mtmmmfov> 1 mi * > 30 cm2o t k o * -> 

tK^^^'J 1 0 0,0 0 O&TORIMtaRfc, i^fi^ 

^*-F«3£E1IU I^U^^^ftilO^ SrKrytox 157 FSHO^tt 



(27) 



&m 2002-5031 



L^SI^ifr >) ffi LPerfluorosolv?$$£-er»U &V^J$9i-**flMfc<BffiME£i 

1109 4 

• y°u\±Vymi^(DV ^ 9 ^ JVM^, 8. 9mlOAusimont77^A¥^ * 
Perfluorosolv?^ Wmm^itfM^M t LX 0 . 1 g OAldrich^ P> § 

it^ 7*m^rm&i-Z>o Jf7*m±, W&mMMt LTMassachusettsfflNew 
ton"HTONortontt^ibA#"e^ ^, FluoroglidePt^iJ^itujMl'So jtHti&v* 

T-7Ksar-^fl"( i o ow) frb<Dmm^2 o^iSLtwso swfctfc 

^ «b f Ij77 s $ tLT, «^ KWfc\-'X.WM i £ MIRM tllt^o 
»2*ttRli, *H#ft5, 5 6 9 5 5 1 

5 6 9,5 5 1 £W^$*L;fc#JR^C*tfe«\ S*fe^-*rtK@Eg$ft7t-*tfiD 
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1] 
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[JlfflH] ^12^8^2 3H ( 2 0 0 0. 8. 2 3 ) 
[«jEF«3#] 

« r t t:ftm.t-t zmim. i <Dmmmmm%o 
t -r h is «a^tomi«o 

1 0. IUlS^?-ii-7^^n{t:^-t/^S^2 5 //mTlc^Off^Sr^l-^ii:* 
11. frfBlS5^«7^*n<b^»^Ji3& , l. 0^m~2 5^m^|gffll*]C0J¥ 
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S«/.h£?L«lR-e* *K mff5S!t^lKj£iSima ? 0. 2 5mm*«ltf>JP$ fc^TU 

i 3. mz&ttMyfrXvlt&yotftfVMyfrtv ■ y°u\£v>mu%o<o& 

1 4 . <H1X1 0-7cm3cm-2s-lcmHg-lt?* ^tKH^^ 

tt-ras^eoaaa^a^a < 1 1 3 x$>& z t **&w. 
t-r&mmM 1 wi^s^iattio 

1 5. mmMttMyfrxvit&mT&mmzftx^&ztzmmti-zm&m 
1 (Dmmmmmo 

1 6. Mffi^T-ii7;v^n^%(Dii(iS^pIf^*«^^-r^S^ii 
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